Hepatocyte-targeting gene delivery using a lipoplex composed of galactose-modified aromatic lipid synthesized with click chemistry.
Highly efficient drug carriers targeting hepatocyte is needed for treatment for liver diseases such as liver cirrhosis and virus infections. Galactose or N-acetylgalactosamine is known to be recognized and incorporated into the cells through asialoglycoprotein receptor (ASGPR) that is exclusively expressed on hepatocyte and hepatoma. In this study, we synthesized a galactose-modified lipid with aromatic ring with click chemistry. To make a complex with DNA, termed 'lipoplex', we prepared a binary micelle composed of cationic lipid; dioleoyltrimethylammoniumpropane (DOTAP) and galactose-modified lipid (D/Gal). We prepared lipoplex from plasmid DNA (pDNA) and D/Gal and examined the cell specificity and transfection efficiency. The lipoplex was able to interact with ASGPR immobilized on gold substrate in the quartz-crystal microbalance (QCM) sensor cell. The lipoplex induced high gene expression to HepG2 cells, a human hepatocellular carcinoma cell line, but not to A549 cells, a human alveolar adenocarcinoma cell line. The treatment with asialofetuin, which is a ligand for ASGPR and would work as a competitive inhibitor, before addition of the lipoplexes decreased the expression to HepG2 cells. These results indicate that D/Gal lipoplex was incorporated into HepG2 cells preferentially through ASGPR and the uptake was caused by galactose specific receptor. This delivery system to hepatocytes may overcome the problems for gene therapy and be used for treatment of hepatitis and hepatic cirrhosis.